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[oooi] *mm$, ^nammRm<Dmmum, ZKom^ znzm^tcmm, tm 


[0002] mmftm, ^mmmm^ am*, nmm^ mis*, r^m 

^m&wzmz-r^ktf%abtix^z> 0 tst>\z. xmmvx^ &m*w^*ti 

, &&*n, ftmnLfrs teftmm, sfmmm. &mttm, &m^ui^%m-t^ 
y?mte, &mmm. m^-umumm^bcomM^^tti^t^^ 
^wmmm%<D&&7ym*mm*i\mzi-zttf$nbtix^z 0 
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[0003] ztib<D^m®m*m£i-m*&mkLx^ tu zr, xitsno^m^mm 
mmm^n^Ltct(D^(btix^mnxmwm) 0 ^o^ommm, m 

WffcfclRlrWW ¥9-187646-^^ 
#ffX^2 : #H 2002-38038-^-^ 
IMGIWtilftl 1999^9^, p81-85 
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[0005] *%m%b\*. ±iE«yH*»fti-sfc«>ttii*sf^s*siafcfe* % %m&ft=f-m 
[oooe] (i) mmm&*mmR&imj*>wMftfrS/»-eftz, ftmmm a-rmm 

(2) S(rEiiii?L*s^fr*ffif+jfiJ;:**7LgaS:^-r« (1) ffi«©#?Ltefijy&# 

o 

(3) ¥*&*&gaSl00~2500/i mT\ HSClft (1) - (2) ©V ^"ftl^— 

o 

(5) 8WE*ltth'*>'!»#ffiS, TIE^: (I) & /XttTfB!* (II) T^ft^t^ 
«r&#*-<5 (l) - (4) ©v >-f ^-«(£fBi^ft&«ft 0 
MO-mHO (I) 

n 2 

M-Fe O -mH O+xFe O -nH O (II) 

2 4 2 3 4 2 

(aSf, nfil— 4 % mttO.5-6, x^O-ST* 1 ?, Mfi, Ti, Zr, Sn, S 
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c, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, 

Yb, Lu, Al, Cr, Co, Ga, Fe, Mn, Ni, V, Ge, NbRTfTafrbteZ&frbm&tl 

z>'Pte<tb-m<n&mx-hz> 0 S(n)icisv^+ttis^*-efe5rt*«-t-. 
) 

-^A^*f§tt^^^^5^^^(^^>^<<!r^-S^^•C^5 (1) - (4) <D 

(8) fffEM^^*to^^0. 0lA*m-100 / umT*&><*>(l)-(7)cD^ 

(9) MIBM^^*^tHfl:^30"95%-CfoS (1) - (8) >-f *i£>-Jl 

^srg- A/T'^s (D - (9) (D^-rti^-m^m<D^'\±mmo 
(i i) mm-^m'itm^^^m^xh^ do) ie«©#:m&» 0 

(12) tuts^ttfii^WTjfy fc^ut°nyKy-r*&5 (10) xtt (1 1) fcffitt©#?L 

(13) jtulB^ttS #^<D^S^0. 001-1 0%-C&5 (1 0) — ( 1 2) © V v$* 

(14) (1) - (13) ©V ^i* tbA»-«^IE«©#Mtfife^ft:Sr^*L^*7 A, 

(15) ^m^^mmRxj^m^^RMw^hx^^i^mm(Dm^ 

(16) Hij|5^SJ^WJIi©^^^ x SWA^ufc^KCDMSO), N-^/u 
-2t a py KXNMPh vo^KTirhT^K (DMAC), &U^5vl^W>TSK(D 


WO 2005/056175 


5 


PCT/JP2004/018659 


MF) frbttmfrb&tftlZ 1 mSk ±-C&5 ( 1 5) |SicCD^ffi 0 
(16){CfEicW^fe 0 

( 1 8) jMB4raffi£?m® ( i 5) 

- (l 7) ©v >T *i3ft>-g(K:|a«©^«fe. 

m&ttTmffit:M&£itzz.k&i£t* (is) - (is) <D^-rtit)>-mzmm<Djjm 

o 

(20)»^7A{ciiLT^I$+©^^Pl»1-5^>'P^*^«{e:^VNT,^ 

(22) @?R^«t3SttS:, (20)Xfi(21) tc|Btt©>T^-^!R*»ttOffiS^a8:fiLfc 

(23) ^@tt£^jE#j&&ttg*?*>£, (22) fiM<tx*iswtt mm. 

(24) iriE*7Aji^^tt^tti-s^*#a*^«ufc (20) - (23) ©v >-r n*» 

mft?&&Littmto*mm&mirzmmftmmm&&WLit{2o) - (24) ©^ 

(26) imm&wsm&mAmzwx*>& (25) ib«©^^«^s 0 

(27) H H a ^sit^©^^is^^fittfcr^y^st>^7A^^-r5«#^^ 

IlLfc (25) Xtt (26) IIIElW^t^Sgt, 

(28) imz*7Mz.pHm&m*&WLi-z&fc¥&&Mcffiut{2o) ~~ (27) ©^tti 

(29) mti^y^'<^m^titc^mmm(Dpummi-^t^x^U28)mm 
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®?mm®.A#yy. &i/pHii«a¥g x jkripYmmmn***?^ 
miK-t^j^y^^m^xm, pHU§g«, ^y^tpummwornxmrnLmm. 

(30) m&***7Mz.mm^mm^&*Mt\yx\ ^ (20) - (29) m ^ 

(31) ^7A^^aT<^S7kcDpH^M1-5pH^^^^ii-r?)(20)-(30 

(34) ^CDpH£HgLT, ^X4*V<DVRmt)m*fi0s (32)X«(33) fcflB* 

(35) ^£@^#|«3U oV^^t^M^S^^ (32)~(34)<£Vvf 

06) mummftm&m<D^mmftMj7&xhz> (35) isto^ty^Ji^ & 

o 

(37)^M^^*T7k*c0^^55*bfc(l)-(13)cDVN-r^ i -«^|E« 
o#at£«#£> ^^^M$*T^«^^P^#^>-«fi|$^ (32) 
- (36) <D\ ^1Ttlfr-mzBM<DS*y(DfcmjjW: 0 

(39) MlEJ^M^TK^b^hy ? A-CfeS (38) Ett^^-^w^s^fe 

mmM&mtoLx, m^ymm^, iik^xmft&yo$:mmftm~f?>(37)~(3 
9) (d\ ^-rti^~m^mMi(D^y(Dmm^m 0 

(41 ) ttiisisffi^fif <D%mmMmxhZ) (40) iEa^^-y^M^& 0 

(42) ifjiE H B B t(f mm^ffi&m <Dfrmtyoxhz> (40) x« (41) mwfD^^y^ 
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(43) t^&m&m<o&Wt4m&*Wt<klJ/irytJ*vib2> (40) - (42) m 

) - (43) ©v ^-rti^-m^mwifD^^mm^m. 

1"5 (32) - (44) ©V ^Ttl*»-3fiK:|B«©>r^©ftia^jfe„ 

(46) pHWffift£, *7AtpHW««f©WT?i|ft!j3SL«atLT, pHW»'t5(45)E 

(47) pH«SEtti&SiMfejc»»re*>5 (45) Xti (46) fclEtt©-f^OftLSi*«fe. 

(48) 8&ISift^»«iSfllEltofc»»-CifeS (47) (C|5«©^^y w^-S^fe 

(49) K*XS^t4i»l^#«>ai**l^^i5l^*SHS&«-ra (32) - (48) ©V vf;h,j&» 

(50) #9 Aa»&ftT<5&«*©pH$:fWE-f$ (32) - (49) ©V >"f n**-*^|B 

(51) (i)-(i3)©v>i*ixd»-g[|c|B«©#7Ltt*»flci:, *tfri**tt**5ii 

(52) iW!EM#ri\ xfi/y^ ( fltfbk*, 7^=7Xt?/Xli^M/>*^ 
^"C*>5 (51) ia«©#0Kl#8:. 

[0007] *«wo#7Lttj*jK#tt, ^*b5©hi p^isjv^-c, w^nmn^m^w 
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Steffi t*3tt5j»^M4o^t?fiStiTv 

[0008] j^t, *mwi^^x, ^^©^L^fj^^-fcc, 

»*U^ffiMP*©ttHW:, 10~90%-?fc«9, Wfcl5— 80%*#*U\ 10 

immx&z> 0 

o/im##*u\ o. oo5/zm*^T'«, ^v^^nm^mn^mwm^M 
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[0009] *mw<Dj&i&mx mm^Mi-^y^j/^mch^m^u a>o, t<r> 
mm?mxm, wmt, mz<mm<Dpm^io, oom-^s^utm^m 

7-f/JJ/W>;fcStt, O. 01iim-50tim»U\ 
7j7*})fr%;ffi<DffllL&\Z,0. 001jum-5/zmW*U\ 
[0010] **M©^»f*:©fll3t*s*a'tSp«*=XASr#«f<5o 
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[0011] «0J(D#?Ltt«fr}i, jgii?U\ «fti£MffiC;ft*MJf &W"f 5r<t 

m±ii^m^mmmm^^h^B^x^mn^mo^^(D^m 
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[0012] «^©^{*:©^^feH:<»K:|S3eSn*V^S, l»/X/K>2«yX/W 

/XyWO^i, 0. lmm«-10mmO|filiW*Ux 0. 1mm— SmmWfBISjoU?) 
#*U\ 0. lmmM'te\^mmmi£UZ<\^ft&h*), lOmm&mz-Zk, 

3tfo&W\ itto!)Ofc#^*£*l5-1500G©lMlJflS#*L<, 10-1000G<D$S 

ft*»74Xfrb*&i&o&m^zzkX'mmzf&tev£Zio R&#ts.OT^nft#t 

[0013] *^PJ<D^«^^©TO^^(i, fiDffi^fclfcRWiLT, »f-#fc.fc 
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&>5o #£U^¥*$*IHF-&©$6IIBti* 100-2500 /imT*^ 4#K1200-2000m 
miVZttm&tf^KW^IrK, *fc, ¥^^2500^ m<«*#tmte\ #7 

Pr=(Wl-W0)/(Wl-W0+W0/p) X100 

/if*U^7L$Pr(%)©$£H»4, 50%-90%-e&D, #fC60-85%dW*U^ 
V\ 

[0014] *»MOJ*?IJ#©*S»Y^-^!R*fr©fi«F*H:, «#©$£iS0t©fi*Wd(g) 
, K^o«*Wa(g)i:f5i#T*-c«*n5i[«rV'>5. 

fil$i(%)=Wa/Wd xioo 
#£U^i&ftFitf>«&Hfi, 30-95%T*fc«5, §feKl»*L<t4, 40-90%-CS>9, 

[0015] **w©^»#ojt«aia[r±, &5£-c£g&ft«5e 
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^iffiKmVcm 3 ) =S XA^Jt« (g/cm 3 ) 

BET 

r^-e, s j&nmvm&m-Sihtcw&mmm (mVg) x*&5 0 

BET 

£7-£U\lt*ffi3»<7^|gte, 5mVcm 3 -500mVcm 3 T'fe5 o 5m 2 /cm 3 *i 

[ooi6] &^c«i^(D#?L'l v ±^^^*:o^it*■f£^o^^-ciftB^-rSo 

ryikW^-, /-Ky^t'^yx^^y-^-, 7*yn=hy/i^#y-v-, #y>** 
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T/v=-/v*a^(EvoH), 7Kyr^yD^hy/v(PAN), ^y^^(ps), tfy 

X\ ^Uiy\f=.)VT;^-JV^^W (EVOH) ti>&~£Ll \ 
-2t°P'JHV(NMP) % v^fvV7-fch7^K(DMACK vo^/l^/W^K (DMF) 

[0017] ^P^{-fflV^7K^tt^^^fi«i«^™ig^tB^ttWfe^(DT^^ 

h^^h, ^f^y. 7v7v y T^byy, ^-v^m^m 


£fc, ^j?!ci«#^-m, ^H?/vp-*, ^/w-fe/VP-*, tKn* socfyv 
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[0018] /Kyt-'-^nyK^miW^ffii, 2, 000-2, 000, 000£>$5H^&£L 
< % 2, 000-1, 000, OOOcD^IS^iD^U, 2, 000-100, OOOOfSffl^^ 

\z&*L\,\ lt¥^W2, oooi^/J^v^, y^JsuftmcQmz^-rz 

mm%mz&mmm<temfatfhv, 2, 000, ooo^ms^ 

-&W*(%)=Ws / / Wd X100 
fcm>&Wxr*<D^m^ TK^ttiSi^omm, o. 001 

-io%«^u, xmtL<a, 0. oi-i%Tfe§ 0 0. ooi%^mxi$, dm®- 

**tti*£*©£*r*;tt, *»*#*«Mte*©ft* 
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[0019] #3§I3/K*JBV^5^ 

0 

M 2+ M 3+ x(OH") (A n ")y/n (III) 

(l-X) (2+x-y) 

(:£t, M 2+ teMg 2+ , Ni*\ Zn\ Fe 2 \ Ca 2+ StJ«Cu 2 ^^/ c e5S¥^^il{m-5 / >^<i 

0. l^x^ 0. 5XfoV,0. l^y^O. 5T'fc9, nm^2T 5 fo5 0 ) 
^Jl^fk^^LTfi, f&&7/K-J\ FeO, Fe O , Fe O m<OWd&.. isWf>V*£ 

2 3 3 4 

[0020] tem^jmnmm, ^(dxis, a; (id -cants. *yt, a>^ (id*©v^j& 

MO -mHO (I) 

n 2 

M«Fe O -mH O+xFe O -nH O (II) 

2 4 2 3 4 2 

(i)5£«u *ftSMkfto-«a;-(f*>5, ^:(ii) tt-&*i£ttift!ftttt©*fHiMk* 

©)l^^T*fc5 0 ^tpMtt, Ti, Zr, Sn, Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb, Lu N Al, Cr, Co, Ga, Fe, Mn, Ni, V, Ge, Nb, R 

mafrbtemfrbm&ti&^te<ti>-m<D&mxhz>o a; (id \zts^x+ 

X\ Ti, Zr, Sn, Ce##*U\ 


WO 2005/056175 


17 


PCT/JP2004/018659 


TiO -nH O 

2 2 

ZrO -nH O 

2 2 

SnO -nH O 

2 2 

CeO «nH O 

2 2 

[0021] ^(n)T«$ns^*ffittK*(i[ttto*fpi^*oa^»©^#wtbTt±^ r 

Ti'Fe O «mH O+xFe O -nH O 

2 4 2 3 4 2 

Zr-Fe O -mH O + xFe O -nH O 

2 4 2 3 4 2 

^x<D^immk^tm<Dimmtm(r>t^mt\^x\^ -m& 

Sn-Fe O -mH O+xFe O -nH O 

2 4 2 3 4 2 
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Ce-Fe O -mH O+xFe O -nH O 

2 4 2 3 4 2 

[0022] (I) ^*$^7KftSfc^4fco*3ft*ft»iW^IM*H*v ^\ 0Hx.fi* ft © ±5 

*y«rJPit, » P H^6W±, #*UW*J7~l2K:fi8H-5. -<^^> i&Kfcbtf 
^©M&J630~100'CfcLfc«, fcWttf^SU Ifc&tf^XfitfV^&^il 

©«t*Sr^fi!te*5. 4n:fc«:|R*asiJU 7K*uyt«<£«i-5. ft»WJM£1-5, 

»^7fc*ttx #&6-30a*%©«SfflrtKA5ri:*s»*U\ ^-C^^KfO^b 
tttfi, fcifcfiFeO, Fe O , Fe O 4if©tt©iMk*©*jftl* 

2 3 3 4 

K^4^24-100fil:%,»*U<tt50-99S:l:%t*S*:"C*)5o 
[0023] fl(lifi©»3ij5fe»c*5V^v^&ix5f-^^» *XXf*-fey!7A£>&J»& 
irLTfi, fctitf Egifift ^> (TiCl ) , W^^^(Ti(SO ) ) , WtWfrfi-M 

4 4 2 

Tio(so )) , Jr**ymkV^~VJ* (Zroci ) , (ZrCl ) . flSfifc^ 

4 2 4 

/U3=!>A(Zr(NO ) ) > Wt&fra—yWxfSlQ ) ), It^A^^CZKCH COO) 

3 4 4 2 3 4 

X Mte*X(SnCl ) , 5M**X(Sn(NO ) ) , «*X(Sn(SO ) X MfcW-M 

4 3 4 4 2 

CeCl ) , ffiM-tVVMCeiHO ) ) % mm-tWMCeiSO ) )tei?tfmtfbtlZ> 0 

4 3 4 4 2 

fi#iJxJ:£Zr(SO ) -4H 0*^©ct5t^7k*lL"C*)oTt«tV\ rftkW&S&ttSifi? 

4 2 2 

4 3 2 2 
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So m^FeSO -7H 0*^©-&**-e*>o-CbJ:V^ 

4 2 

z.tit>om-mmm%, mM^xm^hti^K mm^xmx.xi,^\ t/w 
-cfflv^tis. m\&tfx*»kz&t*m&. commit, mtf&fxamfeZK. 

[0024] *»M©«aK^->1ft#fl:H, «rig/£P5'9»^-C&6^W^L< > 

&ftO. Ol^m-lOO^m, #£L<te, 0. 01/im~50jum, ^WSclXliO. 0 
1 m m~30 n m(D$MXfoZ> 0 

[0025] *«W©*jSfeo*«|JitfCH:, , tK^ x?/-/^o7^ 
fc<9, 0-30%tfSJ:9#SU\, iS-a-Jfc#40%£jg;L5^ liM^K/^fcfc, 
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o 

[0026] ^»|§0^(D#?Ltt«^P^*^Ji:tTffifflUc^^P^#^gtcoV^T^0J 

mmnmmm9^m^x^m^>(Dm.mm^Hmmxh^H2-7\z 

7K«14tC-B$I?g£^ pHM#J»$Sfl§15tc£t9, pHSrfttmtfftfea^, 

izm®i-z>¥&k*McmLx^z> 0 
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mtiz>&^&x\ m#mmmsmu\ m^m^mmm^ mmm(Ro 

^y-y, */nv?;k f-*--?^ is^§nftv\ 
[0027] jfc^iaieiBxsfcov^ttw-rSo 

[0028] JJtffrIgKloVvtRWI-6. 

i«u^ -tfttt. j&Mmm9KftWLtc&m<ti-bvtJ±Mmz, m&2 

[0029] gcV^»a*fXglCOV^TlftWi-5o 

£ti5 0 B B B ^tt 23-Cfi, mLtzVyMJ*y*V^®*ji>i/tJ*tl,Xtf:^ HMrt 
#J»24JCffffUfc*SWW7/^>^A^9y--Sr«IS25, ^7 S 26^LT, Afflff 
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28, tfi^29ZfrLx®m&mm&'ebz>mftmm&3oizxkWLLx* mm#m- 
z> Q mm^m^nxmmLtiv^m^y^^y]}-^ mmi^vx^w 23 

mxuxmm&tiZo 

tf^pg^M (UF) , (MF) ##*U \ 

[0030] IStt^XS^o^TttW-fS, 

pHWSW 33©«i&fldK(#flffltt$\ ^SS34, ^y35^LT^77Al2^^ 
§0 ffitt^btttt, *7M2X£lL&J&]&#kmmLXT/l'%mb%Z><DX\ pHMM 
e»38KUfi , «UfcfiH4^ktt(Wlft*)Sr, «39£^LT, pHWffit33K:2&ifcL 

ft*5, HllKl&WCa, d, e, ft>#&*-f 0 

£t±0, »*Xg, »Ig, Ifc*Xa, B B 0 tlfXm, ^tt^X^JIfi^i^«9ig-r 

[0031] m^^(D^^mm^m\tLxm^Ltc^y<D^m^m^^xm 
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£$ftfci\, it^^tii, vy(»yWtf*y). yy*(y?<tfa(*y)* t 

[0032] ^ISMO^at^^^K^Jtb-CTlc^affl^lCfflV^^, 
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mu m^^yj^t^mi-^thx^ 0 wmvfc*?^ urn, 

x^m%mmn*wwM^ttWt*wtrt%^kmit.L\\ hb^c^^m 
mmm^-r^tx\ ^nmmfmommomm^m^t^x^, *%w<d 

mtfbMo iwfiii, ™, * yy-y, P g££ 
[0033] ^^©KtiSTtt, m^pH^mM^t-r^^tmrnm^ymm 

^7kW$kmi&%%^tc.Wi&(DpHM%t$Qmii. phi. 5-io©f6ffl , c&D, £(b{c£f 

1— 7CDt5H"Cfo'9, $Pjfc«F*Utt, pH2-5T*fc5o 
, P H5-9T*fc5 0 
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M-tz^b&xzzmmm), £^fmwzmm-rz>z.b\z.£o, ^xbtmmx 
r^Mm^(DpH<Dmmit,pmo^±x%fhim^y^mi^^t^x^ 

Z>&, #SL<ttpH12&± % «tO«F*L<f4pH13^±-C&So T/WM&tt.s 0. 1 
wt%— 3Owt%0)f5ffl"e&9> ££>}c£J£L<teO. 5— 20wt%©(fiBaT*fe5o 0. lw 

L£5ffi[R]fcifc5o T^*ytt*»»©jB«a«W:, WdMRttfcV^ aftsvo. 
5-15(hr" 1 )©«iB*s#*U\ SVO. 5W{SV^, B^ftMtf 

tfm^htiZo fca»-?t>, *SMb3&y^«, 

[0034] ^m^nM^-T^v<DwmmxmRM^^yom^mt, 

®mm^ MMb-r^y^ybttm^^^mm^mmu tt. 
&&&4sTzztiz.£*), T/wj&mm*iwj&<Dbu tit, y*v*tmmb\, 

it»tttt»»f *t>^*#fto(si ^ttiR^wis^-e, $>m&m(Djmim 
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2NaF + Ca(OH) -»2NaOH+CaF i 

2 2 

o 

6Na PO +10Ca(OH) ^18NaOH+Ca (OH) (PO ) I 

3 4 2 10 2 4 6 

[0035] &A0*flftfc4b®*&in:itt, 4*^#JHf±*V^^^«^>'|C*fU"Cl-4ffiF 

[0036] mfff oet^os^m^fefi, n^«*«fe*s#*u\ 

mftmmtLxiz, mmfezw&wK pwe«i(uf), mmzmmiuF), 
uf) % m^mm (mf) « *u \ 
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it, 0. 001~10wt%mg-efe^««tV\ 0. 001wt%«Mi£v^ ig&ffcjfc7*T? 
ii^JS^tt, tfKUWISttfcV^ iiflfSVO. 5-30(hr _1 )cDt5ia^W^U\ SV 

[0037] ^ofllfifeSr^arttJ:*), l^&ftVT/i'*m\zi'7hL1t*7J**<D&K&&B 

o 
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^m^bm^i^±mmLxh^>(D^m&ii^bA,bi&rL^\ 
[oo38] m^mm<D^\±mm(DMmm^m(Dmm^^xmm-r^o 
*%m<D%jmmmi*. &Mftmm<Dmamm<. mmftmammii 
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